Description 

PILOT HYDRAULIC CONTROL FOR A PAIR OF STABILIZER LEGS 
ON A BACKHOE LOADER MACHINE 



Technical Field 

This invention relates generally to the use 
of pilot hydraulics for controlling a pair of 
10 stabilizer legs for a backhoe loader machine and more 
particularly to the ability to simultaneously retract 
the pair of stabilizer legs from an extended position 
to a fully retracted position. 

15 Background Art 

It is well known that a machine, such as a 
backhoe loader, is used to dig ditches, foundations, 
basements, and the like. During such machining 
operations, the backhoe loader machine utilizes a pair 

20 of stabilizer legs to maintain a steady and solid 
working foundation. The foundation is established 
when* the pair of stabilizer legs are extended either 
individually or together by separate and continuous 
activation of a pair of control switches. Each one of 

25 the pair of control switches is coupled with a 

respective one of the pair of stabilizer legs and the 
amount of stabilizer leg extension depends on the 
surrounding terrain. Generally, upon completion of 
machining operations, the pair of stabilizer legs are 

3 0 retracted through the separate and continuous 

activation of the pair of control switches. The 
ability to retract both of the stabilizer legs 
simultaneously without continuous operation of the 
pair of control switches, however, would be beneficial 

3 5 for an operator due to an ease in operation. 
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A design disclosed in U.S. Pat. No.4,124,226 
issued to Frank T. Phillips on November 7, 1978 
utilizes four hydraulically operated outrigger 
assemblies on a mobile crane. A control system is 
5 provided for operating the eight cylinders to extend, 
retract, and lower and raise the outriggers through 
actuation of horizontal and vertical stabilizer 
cylinders, respectively. Simultaneous extension or 
retraction of the outrigger assemblies is achieved by 
10 the continuous operation of various switches in 
combination. Unfortunately, the ability to 
□ simultaneously retract the outrigger assemblies 

through a single switch that does not require 
fj^j continuous operation is not disclosed. The ability to 

^ 15 simultaneously retract the outrigger assemblies in 

such a manner would improve operator flexibility by 
4* lessening the time and energy normally spent on 

. retracting the outrigger assemblies. 
i!n The present invention is directed to 

.:3S, 

; s 5f 2 0 overcoming the problems as set forth above. 

W Disclosure of the Invention 

Y^A^U In one aspect of the present/ invention, a 
metnod is disclosed for automatically retracting a 

25 stabilizer leg for a work machine. /The work machine 
is operatively associated with a p<z>wer source and has 
a control device for selecting forward or reverse 
directions of movement. The met/hod includes utilizing 
a control lever for moving the /stabilizer leg between 

30 fully extended and fully retracted positions. The 

control lever is normally lofcated in and biased to a 
neutral position. Next, manually moving the control 
lever to either of an extend position or a retract 
position. Then, manually holding the control lever in 

35 either of the extend on retract positions to 
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respectively extend or retract the stabilizer leg to 

any of a plurality of desired positions /between the 

fully extended and fully retracted posi/tions. Next, 

manually moving the control lever to^auto-retract 

position. Finally, retaining the control lever in the 

auto-retract position without furtmer manual^ 

manipulation thereof through a Responsive means that 

overcomes the biasing action of the control lever to 

facilitate the automatic retr4ction of the stabilizer 

leg from any of the plurality of desired positions to 

the fully retracted position. 

In another aspect of the/present invention, 

a work machine has front and rear /end portions. A 

control panel is disposed within /an interior of the 

work machine. A pair of stabiliser legs are connected 

to the rear end portion. A hydraulic cylinder is 

operatively associated with each of the pair of 

stabilizer legs for moving the stabilizer legs in a 

plurality of desired positions between fully extended 

and fully retracted positions via a source of 

hydraulic fluid. A control /device is located within 

the interior of the work machine for selecting the 

forward or reverse direction of the work machine. The 

present invention comprises a main valve that is 

connectable with each of che hydraulic cylinders for 

controlling the movement /of the stabilizer legs. A 

pair of pilot valves are/ in connection with each of 

the main valves. A pair of control levers are in 

connection with a respective pair of pilot valves for 

actuation thereof. The control levers are normally 

biased to a neutral position and movable between a 

/ 

first position for actuating the main valves in 
response to the actuation of one of the pilot valves 
to extend the stabilizer legs to any of the desired 
positions, a second position for actuating the main 
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valves in response to the actuation of the other of 
the one of the pilot valves tp retract the stabilizer 
legs to any of the desired positions, and a third 
position. Means are provided for automatically 
5 retaining the pair of control levers in the third 

position for actuating the/main valves in response to 
the actuation of the other one of the pilot valves to 
simultaneously retract the stabilizer legs from any of 
the desired positions tp the fully retracted position 
10 within a preselected period of time. 

In yet another aspect of the present 
«*s invention, a method is disclosed for automatically 

retracting a stabilizer leg for a work machine. The 
work machine is operatively associated with a power 
15 source and has a control device for selecting forward 
or reverse directions of movement for the work 
machine. The method comprises the steps of utilizing 
a pair of control levers for moving a pair of 
stabilizer legs between fully extended and fully 
20 retracted positions. The control levers are normally 
located in a neutral position and movable to first, 
second, and third positions. The movement of either 
of .the control levers to the first position promotes 
the movement of a respective stabilizer leg to a 
2 5 plurality of extended positions and the movement of 
either of the control levers to the second position 
promotes the movement of the respective stabilizer leg 
to a plurality of retracted positions. The control 
levers are biased to the neutral position when in the 
30 first, second, or third position. Next, moving either 
of the control levers to the third position. Finally, 
automatically maintaining either of the control levers 
in the third position to overcome the biasing action 
on the control levers for moving the respective 
35 stabilizer leg from any of the plurality of extended 
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or retracted positions to the fully retracted 
position . 

The present invention includes the ability 
to simultaneously retract a pair of stabilizer legs 
5 for a work machine through a control lever that is 

automatically retained in a auto-retract position for 
a preselected time. The simultaneous and automatic 
retraction of the pair of stabilizer legs increases 
ease of operation and operator flexibility. 

10 

Brief Description of the Drawings 

Fig. 1 is a side elevational view of a 
backhoe loader machine having an extension and 
retraction system for a pair of stabilizer legs in 

15 accordance with the present invention and depicting 
the stabilizer legs in an extended position; 

Fig. 2 is a side elevational view of the 
backhoe loader machine of Fig. 1 depicting the 
stabilizer legs in a fully retracted position; 

20 Fig. 3 is an electro-hydraulic schematic 

utilizing various control systems for the operation of 
the extension and retraction system in accordance with 
the present invention; and 

Fig. 4 is a diagrammatic view of one of the 

25 control systems shown in Fig. 3. 

Best Mode for Carrying Out the Invention 

While the invention is susceptible to 
various modifications and alternative forms, a 
specific embodiment thereof has been shown by way of 

3 0 example in the drawings and will herein be described 
in detail. It should be understood, however, that 
there is no intent to limit the invention to the 
particular form disclosed, but on the contrary, the 
intention is to cover all modifications, equivalents, 
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and alternatives falling within the spirit and scope 
of the invention as defined by the appended claims. 

Referring to Figs. 1-2, a work machine 10, 
such as a backhoe loader, is shown incorporating an 
5 extension and retraction system 2 0 for a pair of 

stabilizer legs 24,28. Although the present invention 
is shown in operative association with a backhoe 
loader, it should be understood that the present 
invention may be incorporated on any suitable work 

10 machine 10. 

Referring now to Figs. 1-4, the backhoe 
loader 10 includes a machine frame 32 with front and 
rear end portions 36,40 supported for travel by a 
plurality of wheels, one of which is shown at 44. An 

15 electrical power source 48, such as a battery, is 

disposed in a well known manner within the frame 32 of 
the backhoe loader 10 and is shown schematically in 
Figs. 3-4'. A cab 60 is mounted on the frame 32 in a 
well-known manner and has an interior portion 64. The 

2 0 interior portion 64 includes a seat 68 therein for 
occupation by an operator (not shown) . The seat 68 
swivels between front and rear positions 80,84 (the 
rear position 84 being shown in Fig. 1 and the front 
position 80 being shown in Fig. 2). When the seat 68 

25 is in the rear position 84, it faces a rear control 

panel 88. The rear control panel 88 is connected in a 
well-known manner within the interior portion 64 of 
the cab 60. 

The pair of stabilizer legs 24,28 are 

30 secured on the rear end portion 40 of the frame 32 in 
a conventional manner. The stabilizer legs 24,28 are 
movable between a fully extended position 130 (shown 
in Fig. 1) and a fully retracted position 134 (shown 
in Fig. 2) . It should be understood that the 

35 stabilizer legs 24,28 may be positioned at any one of 



a plurality of positions along the fully extended and 
fully retracted positions 130,134. The movement of 
the stabilizer legs 24,28 is accomplished through a 
respective pair of hydraulic cylinders 140,144. Each 
of the pair of hydraulic cylinders 140,144 are 
connected in a well-known manner at a first end 150 to 
the frame 32 and at a second end 154 to a respective 
one of the pair of stabilizer legs 24,28. The 
hydraulic cylinders 140,144 may be of any suitable 
type, but preferably are double actuated. The double 
actuated hydraulic cylinders 140,144 each include a 
housing 160 with a piston and rod assembly 164 
therein. 

Referring directly to an electro-hydraulic 
circuit 180 in Fig. 3, a control device 200 is 
disposed within the interior portion 64 to allow the 
operator (not shown) to select either forward or 
reverse directions of movement for the backhoe loader 
10. It should be understood that the control device 
200 may be of any suitable design for actuating either 
a standard or automatic transmission of the backhoe 
loader 10. A pair of control levers 208,212, shown in 
a neutral position 220, are accessible to the hands of 
the operator when the seat 68 is in the rear position 
84. The control levers 208,212 are capable of 
movement between first and second positions 224,228 
and an extreme third position 232 located beyond the 
second position 228. 

The electro-hydraulic circuit 180 includes a 
main control valve system 250 with a reservoir 274 for 
holding a quantity of hydraulic fluid. The reservoir 
274 is connected to a pump 280 via line 286. The pump 
2 80 may be of any suitable type capable of 
pressurizing the hydraulic fluid. The pump 280 is 
connected to a pair of spool valves 290,294 via line 
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300. The spool valves 290,294 may be of any suitable 
type but capable of actuation from a normally closed 
position (shown in Fig. 3) to either a first or second 
open position (not shown) . Each of the spool valves 
5 2 90,294 is connected to a respective one of the pair 
of hydraulic cylinders 140,144. The piston and rod 
assembly 164, normally disposed at a mid-position, is 
capable of moving the stabilizer legs 24,28 between 
the extended and retracted positions 130,134 dependent 

10 upon the introduction of pressurized hydraulic fluid 
into either upper or lower portions 320,324 of the 
hydraulic cylinders 140,144 through lines 330,334, 
respectively, in response to movement of the spool 
valves 290,294 to either of the first or second open 

15 positions (not shown) in a well-known manner. 

A pilot control valve system 340 is 
connected with the main control valve system 250 and 
includes a pair of pilot valves 344,348 connected with 
each control lever 2 08,212 and each spool valve 

20 290,294, respectively. A pump 352 of any suitable 
type capable of pressurizing the hydraulic fluid is 
connected with each of the pilot valves 344,348. An 
additional reservoir 356 for holding a quantity of 
hydraulic fluid is also connected with the pilot 

25 valves 344,348. One of the pair of pilot valves 348 
includes a solenoid detent 360 therein of a magnetic 
type . 

An electrical control system 364 is 
connected between the main control valve system 2 50 

30 and the pilot valve system 340. The electrical 

control system includes a control switch 374 connected 
with one of the pair of pilot valves 348. The control 
switches 374 are activated by the control levers 
2 0 8,212 when the control levers 208,212 are moved to 

35 the second or third positions 228,232 via the 
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electrical power source 48 in a well-known manner. A 
timer relay 390 is connected with each of the solenoid 
detents 360 and the control switches 374. An alarm 
device 404 is connected with the control switches 374 
5 and the control device 2 00 and located therebetween. 

Industrial Applicability 

Prior to operation of the backhoe loader 10 
for digging, trenching, and the like, the operator 

10 (not shown) will generally stabilize the backhoe 

loader 10 by extending the stabilizer legs 24,28 into 
contact with the surrounding terrain. To accomplish 
, the extension, the operator (not shown) will manually 
move the control levers 2 0 8,212 from the neutral 

15 position 220 to the first (or extend) position 224. 
The movement of the control levers 2 08,212, actuates 
the pilot valves 344 which, in turn, actuate the 
respective spool valves 2 90,2 94 in a we'll -known 
manner. The actuation of the spool valves 2 90,2 94 

20 directs high pressure hydraulic fluid into the upper 

portion 320 of the hydraulic cylinders 140,144 to move 
the stabilizer legs 24,28 accordingly. It should be 
understood that the control levers 208,212 may be 
operated individually to set the stabilizer legs 24,28 

25 at any location between the retracted and extended 
positions 134,130. 

For retraction of the stabilizer legs 24,28, 
the operator (not shown) will manually move the 
control levers 208,212 from the neutral position 220 

30 to the second (or retract) position 228 opposite of 
the first position 224. The movement of the control 
levers 208,212, actuates the pilot valves 348 which, 
in turn, actuate the respective spool valves 290,294 
in a well-known manner. The actuation of the spool 

35 valves 290,294 directs high pressure hydraulic fluid 
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into the lower portion 324 of the hydraulic cylinders 
140,144 to move the stabilizer legs 24,28 accordingly. 
Again, it should be understood that the control levers 
2 08,212 may be operated individually to set the 
5 stabilizer legs 24,28 at any location between the 
extended and retracted positions 130,134. 
Additionally, the movement of the control levers 
208,212 to the second position 228 activates the 
control switches 374. The control switches 374, in 

10 turn, activate the timer relay 390 which activates the 
solenoid detents 360. The movement of the control 
device 200 to operate the backhoe loader 10 in either 
the forward or reverse direction will cause the alarm 
device 404 to sound when the control levers 208,212 

15 are in the retract position 228. This occurs when the 
alarm device 404 is activated by a signal from both 
the activated control device 200 and the activated 
timer relay 390. However, when the control levers 
208,212 are in the retract position 228, the solenoid 

20 detents 360 are sufficiently distanced from the 

control levers 2 08,212 to prevent the magnetic forces 
of the solenoid detents 360 from acting on (holding) 
the control levers 2 08,212, even though the solenoid 
detents 3 60 are activated. Therefore, it should be 

25 understood that the control levers 208,212 are 

designed to return to the neutral position 220 after 
being moved to either the extend or retract positions 
224,228 in response to a spring (not shown) of well- 
known design disposed within the control levers 

30 208,212. 



legs 24,28 is accomplished by manually moving either 
of the control levers 208,212 to the third (or auto- 
retract) position 232. Similar to the retract 
35 position 228, the movement of the control levers 



The automatic retraction of the stabilizer 
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208,212 to the auto-retract position 232 activates the 
control switches 374. The control switches 374, in 
turn, activate the timer relay 390 which activates the 
solenoid detents 360. However, when the control 
5 levers 208,212 are located in the auto-retract 
position 232, the distance of the control levers 
208,212 from the solenoid detents 360 is sufficiently 
close to allow the solenoid detents 232 to 
magnetically hold the control levers 208,212 in the 
10 auto-retract position 232. The magnetic hold of the 
solenoid detents 360 is controlled by the timer relay 

□ 3 90 for a preselected time, preferably greater than 
the total time necessary to fully retract the 
respective stabilizer leg 24,28 from the fully 

/}{ 15 extended position 130. Therefore, the stabilizer legs 

4« 24,28 may be moved completely to the fully retracted 

4* position 134 from any one of the plurality of extended 

jU 5 positions 130 within the preselected time. Of course, 

yi it should be understood that simultaneous retraction 

20 is accomplished when both of the control levers 

□ 208,212 are moved to the auto-retract position 232. 
However, if the control levers 208,212 are moved by 
the operator (not shown) during the preselected time, 
the automatic or simultaneous retraction of the 

25 stabilizer legs 24,28 is interrupted. This occurs due 
to the deactivation of the control switch 374 which 
allows for the release of the magnetic hold of the 
solenoid detents 360 on the control levers 208,212. 
Further, if the operator (not shown) moves the control 

30 device 200 into gear during the preselected time, thus 
selecting the forward or reverse direction of movement 
for the backhoe loader 10, the alarm device 404 will 
sound, as similar to when the control levers 208,212 
are in the retract position 228. Also, it should be 

35 understood that the alarm device 404 will sound if the 
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backhoe loader 10 is in the forward or reverse 
direction and the control levers 208,212 are moved to 
the retract position 228. Further, it should be 
understood that the control lever 2 08 may be 
5 configured in such a manner so as to facilitate the 
auto-retraction of both of the stabilizer legs 24,28 
without the use of control lever 212 . This may be 
accomplished through the utilization of a joystick 
controller (not shown) in place of the control lever 
10 208 that is capable of movement in various directions. 

Other aspects", objects and advantages of 
this invention can be obtained from a study of the 
drawings, disclosure and the appended claims. 



